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2 (57) Abstract: The invention provides watersoluble triptolide derivatives of fonnula I, II, Ilia, and Illb, which have high 

§ immunosuppressive effect, and in which Rl and R2 have the same meanings as claims. The invention also provides chemical 

fM method of the preparation of fonnula I, II, Ilia, and Ulb, and uses thereof. Formula (I), formula (II), formula (llla)« formula 

Q (Illb). 
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(S7)ffiS 

:^:^m^mTrjm'n^mnMf^\^^yi^m^m^^m^mm (triptoiide) 

m±^f I' n. Ilia, Illb, ^+ R, #0 R^fi^J^JJCJiLlJiHJ^S 

4'WtSl'PJII^45IHJ^; I. li. Ilia. Illb W>Pfc^'^^:«rJ£; 




^t^^ Ilia 



^^fcf^ Illb 
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5 ^T^^J^ 

10 

(azathyopurine), J^MIH (corticosterroids), ^¥^t% (methotrexate), 5f 
MWiB. (cyclophospamide), 6 — ^,^^^ (6-inercaptopurine), ■|^#ir5^ 
(vincristine), M^^(celebrox), ^l^M'M A (cyclosporine A), FK506 ^. . 

20 ^^if^mmf^^^^^Mmm t, b mmmm^^o t, b mm^mr± 
m^:^mnmm']&^nn&^yt'^^ " 5?t t, b mmmnmrnm^n 

iK^^mmmm=f&}^m^jimiJbm^mM, m. il-i, il-2, il-6. tnf. iNos 

30 ^aJiaEg^^Efe3^T^1?4'W^SI?tjt^lM&-^?t^f5^fi<Jffi^'&Hs^«^. Sjifc 
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(SLE), ^^m^^^^^^m-mmo mm^j^m^n'^mit^^m^J^mpi 
iiii(triptoiide) ^m±m'n^mm^WMm^m^^mm^^^mi&'fi^m 

m^^^nmm loo n\^'±mit^mo iam^^wp^mm (tnptoiide). le-^mm 

^^mp^mm, Ihm^m (triptophenoUde), m^^MZsM (tripdiolide), m^^M 
UP^mm (tripchorolide)^>HS-^tl. Xt®-^mi*lii^fi?I^5gT^^Sl^lt0 

m^m%m0o ^"rm^^mp^mm&i^mnm^iiMM, ^mm^m'^mmytt 

2. Mmn^mnMr^^mm'^mp^mmi^it^^m^Tt, umi^^^i^ 

H a ^ (US Patent) : 6,150,539, 6,004,999 , 5,972,998 , 
5,962,516, 5,663.335; PCT ^^J^Tt:WO 00/12483; f^m^^i CN 
10273710, Zl^m^ 89106941.0. 

3. ^i^r^m ^^m.p^mm^i\:.^±^ 0,: Yang d m, 

(J. Org. Chem. ) 2000 Apr. 7; 65 (7) : 2208-17« 

4. mmm^n^±i^^^rmm^^mpimm: mm^m: us patent 

4, 328, 309, 

ho ^4" us Patent 5,962,516 4' 6^ 14- TZl^if©^^ 1*1 J 7K^^ 
14. US Patent 6,150,539 6<J 8 -^SW-^B 1*1 fl^fP PCT #^J^it WO 
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00/63212 6ti i2-m.m,mmm^^mp^mmn^uwm'^it^m^^m^ . 

Sl^6<] LD5o^ 74mg/kg#m, ^*1§bl:5fe#'fc'^tim'^Sl*lSISE6<j LU,^^ 

o.85mg/kg ^mm^Ti^ 87 {B^^jiKm^A^miHmmm^m^^mu^m 

PCX ^m*^ WO02/28862 Ji#77jC^'i4Wl2^^rt i§0t»^i^fi<J— 
Mo US Patent 6,150,539 ^ iB T-^7K^tt6<I®^^0rtil^^^i^, ii^SW^m 

m^^^^WUS latent 5,962,516 14-Tll^fF©^0 f*l IS^^^f » 

^J3t^i^0ll'i'^tt['=l=' atJiSffi ja^^HH^^lJ (US Patent United States Patent) 
6,329,148 jfi35|^tt (Transplantation) 2000 Nov 27;70(10):1442-7 , 




m 11 iiis^^F^ii0^^t?* 
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3E^^SI("'^"H ), X, ^ Xj ;t Na, :^ K, g4 NH4. RjjiH, ^-SCNflS 

-ci(^-Br), 'tfeii^ J<^) 

^ III mm<i^mp^mmm±m^ 




^1^^ Ilia ^tll^ Illb 



mnm^mm^Wi (.^^i^m%^m 1-7), 
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^-^^^^^tijt i2-^-m%.mm-i3-a-^mw^^MP^mm (12- 

P-thiocyaiio-13-a -hydroxy triptolide): 




mmn.^^=i'^^^TS^^i^^^ 8,9). w^j^mm^^MP^mm^^^^^ 

mnUT ^Mm^ IL-l, IL-2, IL-6, iNOS fiUj^^lJi^m^WJ^JT Cox-2 
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m ^ LD50 ^ 126 mg/kg ^«'I4:*:;*c<S^II^0rta8^6<l 

5 m^m^mmm^^m^^TiEmo mtia^M dnc mm^i-^ mi8.^^mm.Emm 
mm^^c^mm ii)m:km^n^^S!^f^^iii^mimmm 12)^ wdy Mmm 

m 1: *:^0j6<J7X^ttW'^0P^I§S=^^^^Xif IL-2 S<J#flS (medium: 
10 m, PHA: Bm0m, CsA: iT^mmM A) o 

m 2: :^:^m^7i^^mn^^mpimmm±^M il-6, inos 

(medium: SQ^^tM, PHA: hm^W, CsA: TOB* A)o 

ffl 3s ^:^mm7i^m^n'^m^mmm^i\^m ht.29 pge^ -g-* 

(pg/ml) fitJ fl^ ( M =22.93pg/ml, 3*^ « (indo)=1.3pg/ml,WDY 
15 4=4.22pg/ml,WDY7=4.97pg/ml), 

S 4: WDY 6X>rXi|'i!i!!lJ£6<Jj^ii|^6tl^m. 
®5: WDY 7 5Sr5ttt)JS:l?E6<]i^n|^fi?J^mo 

^6: p ig WDY7 MiE&m&mmmM^o 



^M^i 1: 12-P-a^m«W^S|^@§-13-a-14-p-a^^(UAT1UI3^ WDY 1) 



20 



SCN 




6 



wo 2004/026298 



;N2003/000748 



^UH^^T, E.mM'^M 251ing T-SCN(0.600mmol),WjjPA 20ml Bfcfc 
11^, jm\ 0.28mlPOCl3 O.OOOmmol) , M^iUA 40mgDMAP, ^M, 

24 /Jnb^j-b, mn^^nmm', ph pj s, u&mmmT, mz^mm 

mWShM^^^^o TLC:^iiJ: iET^:7K:*^m (10:1:1) ^Jf, 
5 ^j^. WDYl,^W^i>* T-SCN ^P^-feSiJj^i^o Zilf^ji?, JiqA 2g 75-300 

i^^z^if, 75-300 ^mjj^&m^^n, jetb ■. tk (20:iy 
TLc fii^^tn, ^mrm^. -^^^ WL&m^mm, t\i{>'Ammmzsmum.. 

^ lOOmg/ml. Rf {1:^0.24, (jET0/7K/i*^m 10:1 :1), fife^J^^ Kedd's 

MS ESI+ m/zrC^iHjaNSOgPNa it^it: 504.0858, i!j»'(t: 504.0857, 
MS ESI- in/z:C2,H23NSOgP Th^ft: 480.0877, illi'll: 480.0888, 

15 IR(KBr)cin-': 3417, 2938, 2156, 1749, 1674, 1247, 1109, 1000 

'HNMR,5ppm: 0.84(3H, s, I8-CH3), 1.01(3H. d, J=6Hz,16-CH3), 1.04(3H, 
s, I7-CH3), 1.34(1H, m, 1-aH), 1.46(1H. m, 1-PH), 1.80(lm, t, 
J=14.4Hz,6- PH), 1.94(1H. m, 2-H), 2.13(1H, m, 2-H), 2.20(1H, m, 6-aH), 
2.35(1H, m, 15-H), 3.09(1H, m, 5-H), 3.51(1H, br, 7-H), 3.71(1H, s, 12-H), 

20 4.25(1H, br, 11-H), 4.61(1H, br,14-H), 4.85(2H, dd, J,=36Hz, J2=17.2Hz, 
19-H); 

"CNMR. Sppm: 15.4(18-C), 17(2-C), 19.2(16-C), 20(17-C), 21.8(6- 
C), 29.5(1-C), 32.7(15-C), 35.0(10-C), 39(5-C), 55.7(11-C), 56.0,56.2(8- 
25 C), 56.7(7-C), 62.5(12-C), 66.0(9-C), 70.8(19-C), 77.5(14-C), 83.7(13-C), 
112(SCN), 123(3-C), 163(4-C), 173.6(20-C)c 

'•PNMR, Sppm:4.57. 
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WDY 6) 




T-SCN WDY 6 



^i^T. IHI SOml ^^MM^iaX 80mgl2-p-^tim^-13-a-14-p-|S* 
1h SI (T-SCN) (0.191mmol),8ml Ptt . in A 4ml DMF ^ 24mg 
DMAP, *BJnA 3.2g T:^mffF(3.820mmol), ^^Jt^SiS— j^M, >i^^ 

0(10:1), WDY6 Sl^d!>S:*-&lS6<J 12-P-^^M*-13-a-14-p-|S« 

m&io 90%, Rf: 0.30 o i$ M ^ 127-129'*C o 7X ^ M ^ 

30mg/mlo 

Ttm^^: CjsHjsSNO,, C, 57.79. H, 5.63. N, 

2.70. C, 57.66. H, 5.91. N, 3.05. 

IR: 3435, 2970, 2152, 1745, 1673, 1157, 1022, 993. 

'HNMR,8ppm: 0.79(3H, d, J=6.4Hz,16-CH3) , 0.89(3H. s, I8-CH3), 
0.97(3H, d, J=6.4Hz,17-CH3), I.29(1H, m, 1-aH), 1.44(1H, m, 1-pH), 
1.83(lm, t, J=14.4Hz, 6-pH), 1.95(1H, m, 15-H), 1.99(1H, m, 2-H), 
2.15(1H, m, 2-H), 2.23(1H. m, 6-aH), 2.46~2.51(4H, -CH^CHj-), 2.69(1H, 
m, 5-H), 3.52(1H, d, J=6.4Hz, 7-H), 3.96(1H, d, J=5.2Hz,12-H), 4.03(1H, 
d. J=6.03Hz,. 11-H), 4.53(1H, s, M^H), 4.84(2H, dd, J,=42Hz, J2=l'8.4H2 
19-H); 5.53(1H, s, 13-OH), 12(1H, br, -COOH). 
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"CNMR, Sppm: 14.3(18-C), 15.7(17-C), 16.3(16-C), 16.8(2-C), 
22.2(6-C), 28,8~28.9(-CH2CH2-), 29.4(15-C), 30.1(1-C). 35.2(10-C), 
39.5(5-C) , 50.9(12-0, 57.7(11-C), 59.0(8-C),62.1(7-C), 67.1(9-C), 
70.6(19-0, 74.2(14-C), 75.6(13-0, 114.0(SCN), 123.5(3-0. 162.2(4-0. 
1 70. 8(-CO-), 173. 38-173. 43(-COOH, 20-O« 




^n.^U^y, H^^I'JtaA 180mgT(0.500inmol). 10ml PfckBS, 

Jq 0.14ml poci3(i.50mmoi), mM^¥. mU^M 2-3 /jNBt, i^mn^^yKM, 

mmm^^iM^ ph=9, m&^^^T-. mwmmmw&>> i^*^m^o tlc 

JErm'.yK-Mmm (4:1:1) , WDY7. -^WtSi^* T ^R^-^ 

mi^m^.miETmiT^ hs-.d mm-^m^" tlc ^s, wdy7. m&m 
mm=^> mmm.mmmm. Zsmuunmi^ff^ i67mg, ibc^^(75%), Rf^t^tj 

0.32. 7X^M-S::fef lOOmg/ml, 

MS:ESI+ m/z:C2oH2409PNa2 Th#'£S:485.0956, ^!l^^t:485.0953. 

m (KBr) cm-': 3424, 2971, 2935, 2878, 1748, 1671, 1445, 1226, 1118, 1035, 975. 

'HNMR; 8ppm: 0.70 (3H. d, J=7.2Hz, I6-CH3). 0.88 (3H, d, J=6.8Hz, 17- 
CH3) , 0.96 (3H, s, I8-CH3) • 1-25 (IH, m, l-ccH) , 1.30 (IH, m, 1-(3H) , 
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1.82 (IH, t, J=13.8Hz, 6-pH) , 1.96 (IH, m, 2-H) , 2.08 (IH, m, 2-H) . 
2.13 (IH, m. 6-aH) , 2.21(1H, m, 15-H), 2.55(1H, m, 5-H), 3.36(1H, m, 7-H), 3.83 
(IH, m, 11-H) , 4.11 (IH, d, J=11.6Hz, 14-H) , 4.83 (2H, dd, J,=35.0Hi, 
J2»=17.4Hz, 19-H) o 

'^CNMR,6ppm: 14.4(18-C), 17.1 (2-C) , 17.5 (16-C) , 18.0 (17-C) , 23.1 (6- 
C) . 26.0 (15-C) , 29.7 (1-C) , 35.7 (10-C) , 40.3 (5-C) , 54.7 (12-C) , 
55.5 (11-0,60.8(7-0. 71.0(19-C), 75(14-C), 123.8(3-C), 1 63. 2(4-C), 174.1 (20-C), 
61.1, 64.2, 65.2, 65.3 (8-C, 9-C, 13-C) . 

^M^} 4: m^^m^m-i^-^-Mmmm^T^^ wdy 4)mmmM^ 




WDY 4 



^U^U^y. 25inl ^ = MM'¥MX 200ing T (0.556mmol) ^ 20mi 
Pfck^M, m.^^M O.lOmlPCIa (1.149mmol) , #in^l4^¥. ffifcMAm 

(5/2) mm. ^*^msto tlc ^s-. jETm-.yK-Mmm (4:i:i) . wdy4 

^±11^., ^^i^-feSyj^tlo ffi.H^I^ 22 m.^'.,^m (5:2) ftktfTo 
70mg. 50%, KtiM. ^ 0.46, Sfe^J^ Kedd's t^^J, S^^fe- 

7Kmmm%^ ioomg/mi« 

m (KBr) cm-': 3424, 2965 , 2365, 1750, 1627, 1226, 1028, 972. 
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•HNMR,5ppm: 0.74 (3H, d, J=^.2Hz, 16-Cii,) . 0.90 (3H, d, J= 6.8Hz, 
I7-CH3) , 0.94 (3H, s , 18- C3H3) , 1.25 (IH, m, l-oH) , 1.32 (IH, m, 1- 
j3H) , 1.80 ( IH, t, J=14.2Hz, 6- PH) , 1.94 (IH. m, 2- H) , 2.10 (IH, m, 
2-H) , 2.20 (IH, m, 6-aH) , 2.33 (IH, m, 15- H) , 2.59 (IH, m, 5-H) , 
3.29(lH,m, 7-H), 3.52 (IH. d, J=3.2Hz, 11-H) , 3.82 (IH, d. J=3.2Hz. 12- 
H) , 4.03 (IH, d, J=12.4Hz, 14-H) , 4.83 (2H, m, 19-H) ,6.7(1H, d, J=595.6Hz, 
P-H), 

"CNMR, 5ppm: 13.9(18-C), 16.7(2-C), 17.0 (16-C) , 17.5 (17-C) , 22.8 (6- 
C) , 26.3 (15-C) , 29.2 (1-C) , 35.3 (10-C) , 40.1 (5-C) , 54.3 (12-C) , 
54.9 (11-C) . 60.4 (7-C) , 70.3 (19-C) , 73. (C-14, d, J=22.8H2) , 123.2 (3- 
C) . 162.5 (4-C) , 173.2 (20-C) , 63.5, 64.5, 64.6 (8-C, 9-C. 13-C) o ' 

''PNMR,6ppm: 1.34(d, Jp.H=599Hz) . 




^U'^^^T, =^M'^MA 108mg T(0.3mmol), 30ml mtB^^ 39mg 
DMAP Js, 1.5ml POCljCl 6.37mmol) , WMU^^' "I^JhilA^^. 

^tt^^asm 24 /hBt, feK^&n^iPTKM, PH=8, mm^ 

mmi". mmm.mmmmw^u, m^^^^o tlc iETm::^:»mm 

(10:1:1), WDY2, -^W^^l: T m^'^Wli^^" m##Siffi«flfeiE 
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Tii:7K(i5:2) ftM tffo TLc WDY 2, ^mm=^, m^>Mmm.^ 

mmm> Zsuumnmrn^ ns.img. 8o%, r^^s^^ 0.33. a-a^j^ 

Kedd's t5^^J, M^aife. tK^J^S^'C^ lOOmg/mlo 

5 TtM-^-^: C2oH2307ClPNa C 49.96, H 4.82, C 

49.75, H 4.43. 

IR (KBr) cm-': 3428, 2930, 1741, 1634, 1244, 1023, 582 

10 'HNMR,8ppin: 0.78 (3H, d, J=6.8Hz, I6-CH3), 0.96 (3H, d, J= 

6.8Hz, I7-CH3), 1.0 (3H, s, I8-CH3), 1.36 (IH, m, 1-aH), 1.38 (IH, 
m, 1-PH), 1.89 (IH, m, 6-pH), 2.06(1H, m, 2-H), 2.16 (IH, m, 15- 
H), 2.21 (IH, m, 2-H), 2.39 (IH , m , 6-aH), 3.05 (IH , d, 
J=12.8Hz , 5-H), 3.54(1H , d , J=2.4Hz , 12-H), 3.86 (IH , d , 

15 J=2.8Hz, 11-H), 4.44(1H, s, 14-H), 4.63(1H, s, 7-H), 4.83 (2H, 
m, 19-H). 

'»CNMR, 6ppm: 15.0(18-C), 16.8(16-C), 17.6 (2-C), 18.0 (17-C), 28.5 
(6-C), 28.9 (15-C). 29.9 (1-C), 37.0 (10-C), 37.5 (5-C), 53.4 (12-C), 
20 57.8 (11-C), 63.7 (7-C), 70.7 (19-C), 74.6 (14-C), 

124.0 (3-C), 163.3 (4-C), 173.5 (20-C), 61.8, 61.9. 62.9, 81.4 (8-C. 9- 
C, 13-C). 

''PNMR, 5ppm: 2.96 o 

25 

61 12-P-5iimm«-13-a-|g^«^Brtll-14-P-Si|M3<^(UjlTtti^a? 
WDY3)6<I^J# 
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WDY3 

R= CH30(QcH20 



^%HUi^T, =^M4'in 41.9mgT-SCN (O.lOOmmoO , #iPA 5ml 
rntllS, inA SmgDMAP, :SJgJpA O.OlSmlPCla (0.200mmol) , ^M,- ^M. 
^JSZ, jjpA 0.065ml (0.520mmol) , B , MA 

0.200ml 30%HjO2 ^M^jSi^/jN jg, MfeKJ§}^4p^Jq AtaS^ NaHCOa TKi^. 

pjzi, :S}|jpA 0.300ml KF(4S%)j^M 72 /hBt. TLC lETB'.yK'Ml^W, 
(4:1:1) MJF, ± A^J^^^. ^Wm^»T-SCNfP^'&iiJJ^^o Z.J3f^j|?iiq 
A 2g 75-300 S^BS ##, l^-^Zilf , 75-300 Wl^l^^Mm^n. JETB: 

tk (15:2) , TLC mm^m, ^mrm^. mjehi^^jW. ini>mm 

0.24, (IET^/7K/2dcM^ 4:1:1) , Mfe^J^ Kedd's i^^lfU, S^^lfe- J^m 
7KmMM^'P lOOmg/mlo 
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SCN 




^^H^m^JP 80mgT-SCN (0.191mmol) , #3)BA 8ml Pfcljg, 

m, sjn A 8ml mffp, ^E^mr^its^-ji, mm=s' 4o«'c lo ^hB>f 

NaHCOjH^, NaCl 7K^?^^5fe5^S>t'14, ftjSffl^GTK Na2S04 

24^hBt, lltS^^iil^* ^^J TLCmS, t(.^j5f:¥0 (10:1) , 

T-SCN ^t7^^,-^i>S T-SCN. MP^jl?, iPA 0.5 ^J^tt 
Mtff, EtJ^i:¥0(15:l)^5feJ8fe. TLC ^g, •teC^Z.^'fe T-SCN iS^, =f# 70mg. 
^n,%^^m^mU^, ^ 70mg Ziife^fc T-SCN 2ml RltBS4', WJPA 

O.lmlPClj, ^^^T^^^m. 30 i!;|C7jC}^4P, i^M, ^iPA 40ml H 
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m.W'^.,m7}^mm}k. -^^tk^s^j 60mi, tlc its, iETS:7X:*iim 

(4:1:1) , *:*:^^M. I^±i& 60ml 7jC^^4'iinA 40ml t&fP Na^COj 7K^ 

l^it, TLC ^S, iET0:7|C:»Jcmm (10:1:1), f^m MmM^, Um^^^M 
j^.o mUl^: (4:1) , ^m^mm n WDYSo Rf^t^*? 0.54o f'^:^m 

m&±^ lOOmg/ml. 

IL-2, IL-6 yJl ^ iNOS mRNA ^fezK^, i^^ife^STJi* LPS PHA M 

m±WLm&mnmmmm^j^^o ^mmm a m wdy4 ^^^$07 lps 

PHA IL-2 mRNA ^]&(a 1), WDY-4 -tfe^^«3f!l IL-6 ^ iNOS 6t) 

mRNA (® 2), m^^mmm a 5{>)-3^MftH?6<]#ffi^ii. wdyi m 
1^, am^fs^ ixio6/mio \ni^0mmmu\mmi!^&^it^m, ^sivm 

15 :9-^#inAlfig/ml LPS(Sigma j*=ia)sK Ipg/ml PHA (Sigma J^fq), 
it 37-C, 5%C02 2 /JnB^, ^ Qiagen fi<J RNA ^iJ^^Si^Jl^ii 

MBmm.^ RNA. 

feMr^(Perkin Elmer applied Biosystems)Ji'^6<J ABI TaqMan It^Hia^ 
m±T^m^^ RT-PCR ^1^, ^^'S'g- 2mM B^.^'^mM^^, lOOmM 
DTT, 40#.'(i£RNase?P$lJ?flJ, SOng Bttn^l^lS, 15 Thermoscript 5^^^ 

m&iS.BLWM^mmmm mRNA(ing)j£^^:J^i:# dna(cdna), 
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^ 25°C, 10 ^ ^, 48'C, 45 90°C, 5 ^It, ^M^^iPS 4°C, ffl 

TaqMan PGR feTlt:^ ABI 7700 ^ij It ill H ± iJ ^ 7 IL-K IL-2s lL-6> 
iNOS ^^5^^6<J ^3i7X¥. IxTaqMan Universal Master 

Mix, 900nM IEIr] (± ^^)^^ fRl(TiS^) 200nM TaqMan iJpA 

50nM iitiJf 95-C-, 15^^,60X3. 1 ^^l-, ^^^r 40 

Wo mn^uifU&mT\-nn^ mRNA mm^w^^ mRNA ^iij^»o ^ 
^jas 1 mm 2, 

9: m ?GB:,mfs^m^m:^!^mn cox-2 fi^jju^s-f^ffl 

ffi Cayman PGE^ EIA T^^J^1tl3!l T:2is:^Sj5(^ COX-2 Bit^^MM 

vGB^mmmo m^mm&^ ht-29 xmmmmmm^i^^ io%/jN^jfiL 
«^5s«»^ mmm m rpmi i64o j§# , mi^^mmmmB^mwri^ 

:®#?S^i)nA2js:^HJ (WDY4SI WDY7, lOug/ml), l^Jl^gifejIi (lOOug/ml) # 

ffl PBS m^nnk. ipA imi -e.^ 4oiiM ^^mMmiAA)m^M.m^mm, 

Tt-^PGEjfitJ^^i, ^mJEPfiS 3o 

^SII^JlO: WDYl#J^C^iltLD5o^^ 

, WDY 1 ffi7XS5f!j, -a 5^^J*^1(150. 135, 122, 109, 98 mg/kgi^M). #M 10 
KliHj#/hi, (^t;-^*&TiE^: Jl||5^W^ 99-30 -t), M^Mcaiif 
(iv),??|^ WDY 1 LDso^ 126 mg/kg#S. 
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?rUm 
(mg/kg) 


Log [JJ} 


/KM Mr 




op. 


LDso 


95% limit 


150 


/Oi 




Q 


on 


126 


119-133 


135 


2,1303 


10 


8 


80 


122 


2.0864 


10 


4 


40 


109 


2.0374 


10 


1 


10 


98 


1.9912 


10 


0 


0 


Y=-38.1841 +20.56654 log (D) (G=0.2063235 



^MM 11: WDY M DNc ^\M^bm^:^^mm&Mmmm 

jUS: -?i^St.^(dinitronuorobenzene,DNEB )^^tn;JI, ^^^^^ ^ 

—Bi ^^m^x^^ 24-4S A-^^T^Mm, ■^^it^mMmm^m. 

m i^rmMo m^m.mm&^&wi.m.^w^^m^^^ 24-48 />Btj5^^6<]^ 

1. T^l^*^i|4. 

T5^H:WDYK WDY6> WDY7 i^^^dSfel^*. llSffl ItT^^a^zKifi^ 

^m-. mmn^i-^iinoR, m^^^TiE^- iii^^t^n 99-30-^0 

ijSl^J: 2.4 (DNCB) , ftfc-t: 20000101, S±?$^3fRJ— r' ^ 
J*=. ilSffiltrfflMUSe^ 50%> 2%^ 0.5%^ 0.15%Af+^-So 

1^ wo 6<j ifc ife 15 15 ^ # ^ ■(+. 
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mm 








(mg/kg 


( mg/ml 


(ml/lOgX 


■^^ . 




) 


) 








NS 




0. 1 X 10 


ip. 


WDYl 


2. 4 


0. 24 


0.1X10 


ip. 


WDYl 4^ 


6 


0. 6 


0. 1 X 10 


ip. 


WDYl iU 


15 


1. 5 


0. 1 X 10 


ip. 


WDY6 {fe 


3. 2 


0. 32 


0. 1 X 10 


. ip. 


WDY6 


8 


0. 8 


0. 1 X 10 


ip. 


WDY6 it? 


20 


2 


0. 1 X 10 


ip. 


WDY7 is 


0. 05 * 


0. 005 


0. IX 5 


ip. 


WDY7 4' 


0. 14 


0. 014 


0. 1 X 5 


ip. 


WDY7 M 


0. 4 


0. 04 


0. 1X5 


ip. 




100 


10 


0. 1 X 10 


po. 



2%^ 0.5%^ 0.15%6<] DNCB 20lil^^^#M^H^^JK_h, Wi'^^^ 



10 











0 








0, 5 








1. 0 








2. 0 








3. 0 








4. 0 









3 . TS^M^m 
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m 3 






24h 48h 72h 




2. 4±0. 84 3.30±0. 71 3. 30±1. 3 


BR 'tt ^fd* BS 
(i^mm A) 


0.6±0.21** 0. 85±0. 34** 1. 55±0. 50** 


WDYl 
wnv 1 cti 

null "T^ 

WDYl M 


0. 55±0. 37** 0.90±0.51** 1. 25±0. 75** 
n 8n±0 79** 1 15±1 11** 1. 50±0. 97** 
0. 30±0. 26** 0.70±0.26** 0. 85±0. 24** 


WDY6 

WDY6 '1=' 
WDY6 


0. 45±0. 37** 0. 40±0. 32** 0. 55±0. 37** 
0. 50±6. 58** 0. 85±0. 47** 0. 83"±0. 25** 
0.25±0.26 0. 55±0. 37** 0. 55±0. 28** 


WDY7 
WDY7 "t" 
WDY7 M 


0.40±0. 21** 0.40±0. 21** 0. 75±0. 26** " 
0. 20±0. 26** 0.41±0.21** 0. 65±0. 34** 
0. 0±0. 0** 0. 17dh0. 29** 0.17±0.29** 



1. m^L-^n 

^m-.Wisteri^WillOR, HiS, #a 200-250gc ^M'. WDY,> • 

mij in; 2^1 ^ ^ 15 15 ^ ^ M liHJ ^ it. 

llOK^tJ^EJSfeE^H^ ip30mg/kg^i?T, ^JKTtt A^^^tS^ 
20mg, ^-^Sc^ 1 ^^^^15, *?^^l5;g 24 /jNBt, flJAIS5^, 

i^*^>^^S» 20mg, -f^^fltlKS^^ljAmg/lOOg^S^^. |SlBtMI5^-^ 

3. ^i^^m 
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mm 


"Tjg ^ V ± 




J 1 li jy\ 




(K) 


Cn iff 

me/lOOe) 


f!) 
¥ (%) 






iv 


9 


68.0±39.9 




iHJIIlg/ Kg ^ O 




Pn 






42.2 


2.5mg/kgX8 


WDY 


iv 


8 


36.5±11.2 


46.3 


5mg/kgX8 


WDY, 


iv 


9 


36.9±9.9 


45.7 


lOmg/kgXS 


WDY, 


iv 


9 . 


27.7±6.2 


59,3 


2.5mg/kgX8 


WDYs 


iv 


8 


39.0+18.2 


42.6 


5mg/kgX8 


WDYfi 


iv 


9 


36.0+11.8 


47.1 


10mg/kgX8 


WDYs 


iv 


8 


34.7±10.2 


49.0 


0.025mg/kg 


WDY, 


iv(PS 


8 


39.8 + 9.5 


41.5 


0.06mg/kgX 


WDY, 


iv(Pi 


8 


30.2 + 4.6 


55.6 


0.125mg/kg 


WDY, 


iv(|® 


9 


29.4±6.1 


56.8 



m.^ WDY,. wDYs^ RWBY^i^mm&iKmnn^fi^^i^mo 

13: MMt^^ 
^hmW^B^Mi iv) WDY 6 LDso 

mm^bWLismmsm, ^m^^vE^-. in^^^^ m 99-30 ^)m^Mm'LDso 

T^l^« ^5mWDY6^J*(215, 187, 163, 142 andl23mg/kg#K). MW^^Mo 
WDY 6 ffi ^Sa7XlBf !l o mn LD50 ^ 172 mgAcg #X 5) . 



^5. WDY6il#LD, 



mm 


ft 






LD50 mg/kg 


95%-Iiimt 


215 


10 


9 


90 






187 


10 


7 


70 






163 


10 


4 


40 


172 


156-189 


142 


10 


2 


20 






123 


10 


0 


0 
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y B mW:^^mni^W^B&M wdy i m wdy ? lDso ne m 0.8 mg/kg 

Perper RJ et al. tfy'^^(The use of a standardized adjuvant arthritis assay to 
differentiate between aati-inflammatory and inununosuppressive agents. Proc Soc Exp Biol 
Med. 1971, 137:506-512.) l^icWL^M^^^^I^^^M, MW-fe WDY 6 WDY 7 

mm^ 30 mg/kg #a mm.immno 
m 6 MMmiiiM-^^iW) 





mm 

mg/kg 


mg/ml 




ml/lOOg 


mm. 






8 


0.2 


WDY6 


2.5 


1.25 


8 


0.2 


WDY6 


5 


2.5 


8 


0.2 


WDY6 


10 


5 


8 


0.2 


WDY7 


0.025 


0.0125 


4 


0.2 


WDY7 


0.06 


0.03 


4 


0.2 


WDY7 


0.125 


• 0.0625 


4 


0.2 




30 


15 


8 


0.2 



^^^^m^^^ (Freund's) ^fUMM^^^ IS^jtmj^^o ^^m& 

wDY65?ifw <^^) ^^mmd^^MiiammAm^x wDY6MW^{>Mm 
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WDY 6 (5 mg/kg #11) WiimMW.{>MmSLm&o WDY 6 6tl^# 
LD50 >^ 172 mgAcg, ^^^^|J[«LDso /W^^J»" ^ 34 (172/5) - 68 (172/2.5) , 
^^m^BJ WDY 6 W^JL^±. 

WDY7^;i^^m (iSim^S) . ^^^^^^"LDso/^SfcM*'^ 32 (0.8/0.025). 

^^ij 15: PMWDY 6 ^ WDY 7:^::^i,te^J^^^1?ri^tmMt 

*7 PMfitl^JftSi^miSc 





MM mg/kg ws. 




Mm 




10 


WDY6 


5 


10 


WDY6 


15 


10 


WDY6 


45 


10 


WDY7 


0.02 


10 


WDY7 


0.067 


10 


WDY7 


0.2 


10 




30 


10 



^^^^ (#JALP(*S 6Si7) ^mOWiWDY6mWDY7M^^7^t?MWtl^iZ 

^^J 16: WDY6, WDY7 ^/|Ni,#M'C^:PP^^^^'t'^M4^^tt'll^Jffi 



Fulmer RI et al. m:^^. (Am J Anat, 1963: 273-278) ^ 6 ^^fitl C57BL 

31-^) (#m2o-25g)/hi,:^0±« m^t^mm cecg) mM^^M^mTT^^^mm 
mm 
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WDY6: 20, 10 m 5mg/kg; # 0 ^H. Itj^SM. 
WDY7: 0.25, 0.12 ^ 0.05mg/kg, PB 0 ^nl?. #l^$ilto 
^mWM A ( Cyclosporine A) : 25mg/kg; # 0 ^15 . P M . 



8: WDY6WDY7 5fvf^^^ll^J®#tSBtf^6^^«lHl 













16 


9 


11 


9 


9 


9 


11 


9.7±0.80 


9 


9 


11 


9 


10 


10 


10 


9 


10 


10 






WDY6 20mg/kg 


6 


13 


13 


12 . 


12 


13 


13 


12.7± 0.52** 


WDY lOmg/kg 


8 


13 


13 


12 


13 


12 


12 


11.9±1.2** 


10 


10 










WDY6 5mg/kg 


6 


10 


9 


8 


12 


10 


11 


10.0±1.4** 


WDY 0.25mg/kg 


6 


14 


15 


13 


14 


13 


14 • 


13.8± 0.75** 


WDY7 0.12mg/kg 


8 


14 


11 


12 


12 


13 


12 


11.9±1.5** 


11 


9 










WDY7 O.OSmg/kg 


6 


11 


15 


9 


11 


11 


12 


11.5±2.0 


Cyclosporine A 25mg/kg 


8 


17 


16 


15 


15 


18 


15 


16,1±1.1** 


16 


17 











WDY 6. WDY 7 mW^mMM A :S/>i,^»^P^^^^4^'C^Jffi^*S# 

mm^tm-^M^ 12.7, 13.8 ^ 16.1 ^. MMmm^i^^^ti^Hmu^ 9.7 
^. mmmm WDY 6 m wdy 7 i^mM^mmwffmo wdy 6 m wdy 7 
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^- m m ^ 



1. -3^m^^mnmmm±m, ^^t^^^-. 




ORi 



Na, IKK, SSNH40 



2. $ij^;^^iJS^ 1 B/fj$6^4fc^tifi^:^Y*. -a^Ji^^fe^^t-^tjm^^f^ 



3. -nm^^m^mmm^m. 

OH 




II 
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Xi ^ Xj Na, K, NH4, RjdtH, ^-SCN Ig-Cl, SK-Br. 

5. -ftm^Mi*ii§0fvJ^i^, ^^1^5?;^: 




Ilia Illb 



7. ^m^^ 1, 3, ^ 5 ^^.-m^it^^^Bi^w^^mnpmm^ 

frW^^MG T. B ^J!a^-fe..ai&@^ IL-1, IL-2. IL-6. iNOS 6<j;*= 
^. liJLi^ Cox-2 fi<Ji^^^^6<j^?^. 
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n^., %m.^m^^, ^^m, 0m.m&m, mmmwwi^. i-mm^^m, w 

5 ife. 
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LPS 
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12- 
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LPS CsA WDY-1 WDY-2 WDY-3 WOY-4 WOY-5 WDY-€ 



I 



300 
250 
200 
150 
100 
50 



i 
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WDY ey^Mm&^m^ 



—♦—MM 


— »— WDY6 2^ mg/kg 


— ^WDY6 5mg/kg 


— 5^WDY6 lOmgflcg 


— ii*— Sft nTfitlft 30 mgAg 
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80 -I 1 1 1 1 
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